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(54) TERA HERTZ SPECTROPHOTOMETER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a spectrophotometer 
which can measure spectroscopy in THKtera Hertz) region with 
good S/N by combining a variable wavelength tera Hertz wave 
light source having high spectral strength with a Type Fourier 
interferometer. 

SOLUTION: The tera Hertz spectrometer 15 comprises a TPG 
(tera Hertz parametric generation) light source for radiating a 
THz wave generated by pumping a nonlinear crystal LiNb03 3 
through an Nd:YAG laser 1 into the space using an Si prism and 
collimating it through an off-axis parabolic mirror 9, an MP type 
interferometer for splitting the THz wave through a beam 
splitter 4 into two light beams and causing interference by 
superposing them again by means of a fixed mirror M16 and a 
movable mirror M27, a gas cell 10 filled with a sample for 
spectroscopy, and a 4K-Si bolometer 1 1 for detecting THz 
wave. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 



http://www19.ipdl.ncipi.go.jp/PA1 /re sult/detail/main/wAAAQHa4tWDA4 12321 134P1.htm 2004/11/22 



Searching HAJ 2/2 v 



decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://www19Jpdl.ncipi.gojp/PA1/result/detail/main/wAAAQHa4tWDA4 2004/11/22 



2 



(19) B#@4£ffF/r (JP) 



(12) 



#1* ^ 



(a) aimwmm^mm^ 
4#gM2000-321134 

(P2000 - 321134A) 
(43)&S! 0 ¥^12^11^24B(2000.11.24) 



(51)IntCL 7 
G0 1J 3/10 
3/26 

G 0 2 F 1/39 



F I 

G 0 1J 3/10 
3/26 

G 0 2 F 1/39 



f-?3-r(#%) 

2 GO 2 0 
2K002 



SaESS^c 8f^CDS6 OL (^ 5 H) 



<21)itiH#^ 


#^¥11- 135199 


(71)fflpA 000118213 






mm Bkm 


<22)tf)giB 


¥l£l 1¥ 5 H 17 H (1999. 5. 17) 


^M^ftU-&T&#^K^^W^390S82^ 






(72)^11^ 3ifi 






^*£K{lIl^*#^Km^W^390-82 






(72>fg9!# Jfc& 






^^{tfl^rf!^f*ELL$gffl 3 -35-22 






(72)^|f# ft 






^*S»flIl#rp#^K1ii«Br4-10 10Hf 






2G020 AA02 CA12 CB05 CB14 CB23 






CB27 CB46 CC22 CC54 CD04 






CD16 CD24 CD35 CD52 






2K002 AA04 AB12 CA03 HA21 



(54) ixmnzm -r^^vyfty&t&m 



(57) imm 

[»5*¥lft] imBt£& L i Nb033SNd : Y A 
G L/—+F— 1 vBiST * C i: «r J; y L fc T H z a £ 

1 6 t ^IK^M27[CJ: ysrjffife6ti^FSSSli-4MPa 
•¥>THzi6SttBt5aO)4K-S i T^P^-^ 1 1 

fc. 



is*? Art S 

gaga 



1 O-.Gos-ceB 1 1 :4K SKBotometer 




3:UNbO, 




(2) 



ISM 2000-3 2 1 1 34 



± (PG) l=£yft&ft«SA^XT7^Jb^jft (JUT 
^ ^"v/U^/^* h'Jy^JBS : TPG<h^B§) £501 

i Nb03^L i Ta03f^fl\ ^^(D^T'Sl^ 
-ijxTJMf (ISlTMPHTWttll) 

Ito 

[000 1 ] 

JWt***o«*RT*TPG*aj4:, x5teJKT#£/Bl* 

[0 0 0 2] 

a * i h ;KDa»3SH^ &*ffiiB^(D ^- y 
s-ei*. 3tJ|[^6*t tf— Ax^g y^—ic^ y-3t^ 

y. FTsaai*. «*#tiic*y-ft* 
«**v-f^v>a, affi»«iicj:y-3te*sf»«5 



a. a*o>fit^aa4#ii*i#oMPS^F»i+3&<$<fij^ 

[0 0 0 3] 

CDTHz^ilg (0. 5~5THz) S/N 
[0 0 0 4] 

fc. fin*>, H**iiBtt<z). h*j v?m±\z&t>) 

i Nb0 3 ^L i Ta03»*5fi#^KD*aST?Iflfi-r4Z 
^(CcfcyfB^ST PGm^o j£l*«a*rt 
««*c*ftpTffi"e&y n s e cSO/^bA-efe-S/ctolC 

tt*»oct^6. #*f=*«a««s#LTfey. * 

*t-** : F»*ffli^=7-yx»*«-35<a*L<. + 
-et, £ < ic-y-:? 5 y aii«"x?cDja*<z)fit^aa»tts» 

[O O O 5] 

r&^J:-5fr % ;&SpJ^TPGft;JI<h. MPlf,M? 
A. THz^/^^h'J'^M (TPG) (OftiM 

(wp) wps»*«2ia«a>ifa^3t*iaafcAit-r« 

(cut) t$*lf7<< K^-jS (wj) *«x* 
y. $/yt;HftwT^Sa»STH z*«i:*ttt!lt 

h«J y >«IftH tffll^fc*aoa«tt: * o t T H 

i^fej|«rrtt«iitab</j\$ < s t h z aew a>n{^A<BKT? 

fc^ 0 L^L. HUlBL i N b03^L i T a 03/^^7^ 
x*;u^f— a«T?tt^* h>WftlKft^-rSfea6. IS* 



(3) 



ftffi 2 O O O- 3 2 1 1 3 4 



§^$t§ *<isa?jftiz«j: y^esn. 

(ajp=0Ji + cJT) tSKfi&SIU (kp=kj + kr) * 
Sfc Lfc t z 5t* T H z S^±tl> 0 «4t4THz 

aSttSstflfct&SLfcWifiL^x^^ («1 5 c 

0 6 4/imfcj:yBfiLfc**(DW»a)l|-* 

B. 7-f>-;Wl/y KSlT^ff (DBS 
B*fll6Blla)MPHTaMK3!>«rttH4|c«-r« BtffB 

«k»*e#u gfifcrnass^aas-t*-* (as) • 
o*y* ««aa>fli»*fiii=»LrimiB , 7-f'\'yuy K 
^45° ^ffi(t4^it(rj:yAsta»a<7)sst : aa* 

*iRif*a®tsii:-c5ft*o 45 0 fzfe^^HtitB7^-v^ 
y ? Ka>lS*3g 6 ib® <d tf— ax ^y dic* y th 

s^tt^pTHittfcfcysststtr. «5fc#i6]rt<9 o° m 

[»5t1] 

£, cos *uf + e, -^L cos <w/ (l) 

nr/atriB t-Ax ^ y «v ^ -eia* l fc«#(4 

[»3t3] 

|£|-~(cos(£* + AJ-cos(^ + A iJ )) "* (3) 

a 14 



[KsC4] 

/,n<|ff> tt L (1-cosA)=^-(1-cosA) (4) 
4 2 

tftio -Ct?A = 2 7T ax. x(4*BS* o-f£;£§fcT:*fe 

6* -t^X** h;U3S££B (a) i:-r-&t. t^t(D 

crfroiNTa^-r^Ctfr^y. £$gijgf4 

[K3C5] 

/(x) - i£ Jl(<x)(l - cos?JVCx)da — (5) 
fcft*. *Baxmst, Sgi (x) tf^b-T 

^ h/UB (a) A<*tf>^*i-6. 

[0 0 0 6] 

cfclc J: y. x^ h;u!ifiE<7)*#3a:Tr 

^te(4ii*ii6iB»(Dr7-f -v^y ^ K(DKitaa«tti= 
inae— Ax^fy ^^tLrttd^-f 
-v^y ^ Ki4"7-f wmm&gtir&t* gjuTtoaa 

■CI4»*A<*%«. *^0^C7)If^i1 1 fEi£<DT P Gfcj: 
£ T H z ;J^;JS^I4 3 3c nrH — 71c m-1 (1 40//m 
-310//m) <7>«tt"C?ft4a>T? % *»Bfl>»Ki/Xf 

Af4*-rco>««*a«^t?-r*«*:5rc. 

(/im) A«35//mm«Ml?fe§, fljf B "7 -f -V ^ y 
V KI4. ttStfl 0/im, »™W3W-t*t-p*t2 5//m 
6*tf3 0j»m©*^f>ll*9ilt4ilfetfl) 
T?, ft^ItaifitfQOmmtftio B**1(DTP 
G*lJ8iLfcTH z«»a>e— A»SI4*?l5mm, iS 

*<yftflEtti. 5° . MEtf— ax^u yzoitwvi* 

tf— AK&tfft 1 5mmt^0t, +#fc*TS!lS8t£ 
J#0 0 Eefc^BHtO^^^U^^Steatl-CDi/XT-A 
^JS^^-To THz»«±l:fflLNfc»*aifl)TPGft 
»4. IS^S 2 EScO&ffcfttf) U— if — tLtNd : Y 
A G U— tf— 2m J. /\°;UXipl7 

ns) TfBfiU «4LfcTHzitli«*a4EK(DS 
i ^yXA*m*fflMI=tt*fS*u ttftLttttSfltlzJ: 
y 3 y h Lfcftt^^-f if Pit?B[«Mi*lzL 
r. »*«6EKfl)MPa^fHcai< 0 S^^Mii: 
WB«M2f=»l^fcfilt*(41t*^y XAJzfti^ 

i±fciiftjE*t«^fflt^Tt5y. 7;i/5-W03-f^ 
>^?siti^o -tirc«fcyA»m«a**irASt^ 

*i4A»*(©«ai:itff-r*«at»o(D-c. e-Ax 
^y ^$f=«fc ystfMtee>tL«. wsj^^igifj^-y-^T 7 

A/MMftMMM 0//m, a*«nERi 
2 0cmT*fe^ o TSLfeTH z «G)ttai(Cl4lf *«7 



(4) 



*#HH 2 000-32 1 1 34 



±(OiHS*> cfc — ^ x p y ^ Jx<Dy — y x^^ii 

[0 0 0 7] 

ai^o H7f±*«4i-ea3eLfcTH zs^>^-7i 

P^^-JI-Cti. *«ISt?tt. i^100cm- 
1 (3THz) 1t3&&'QG>mttft : }1ZlblZ % V>y*J 
><?mm£ AX = 4 Ovm (i«Sl25cm-1) fC 
■UELfc. *fc«**»«l*1 cmlC^L, ztilzti 
IfcT&ftf&ifeltO. 5cm"1 (1 5GHz) X*fo& 0 HI 

[0008] c^ctair. (jtssa&sa)^^^ h^asa* 

^S^SCt^Sltbixft^ofcO. 5-5 T HzS^? 



[0 1] [12] 




8 : «7-f-*- 



ff&ttyat. 

[0 1] #7 "J h>a#ttBHE£:&fB»$afR$S*-H 
[02] THz^^h'J^M^Mitfe 

[03] hy<y^m«a>jiiKtti*tt«agct-B-eft 

[04] 7-f Hf 8tt0)««af* 

[05] * Ko>«*«tts«-rHT?fc-B. 

[06] T J 5-%;u^»*ftfttfa>±(to«lrtia'csfc*. 
[07] ^^^;u^*3fegfhir.fcy^a*f+;lILfcT 

H z;Sfl)^>^-7iP^A0|T'fe-5 o 

[08] n>tfn.— * — (Zcfci,^— y itsirox^^ 
h;u^^-T0-cfe^ o 

i liig tf— 

3 ftttMM 

4 #SS§§ 

5 filSfcffi 

6 m^ffi. . 

7 fSis® 

8 9^-^- 

i o &jKffljt» 

i i tk&m 

1 2 S««ffia>hP-7- 

1 3 tS/Pxa-? 

1 4 vX^A$TO^3>t:^ — 

i 5 ^^^;u^5t3feSff 



[03] 

jf THz-Wave Wfc/elengtti (nm| 

1000 500 300 200 150 100 



Pump 




Frequency [THz] 



(5) 



%iffl2 000-321 1 34 



[i4] 



me] 





& — 



i A 



1 : G-ewltchad 
Nd:YAG Laser 



lO:Ga*cel! 11 *«K S^Bolomete? 

-V ARS-232C/ 13:^W3-r 




3:UNbD, 



[B7] 



Sampling rato=40j*m 
Reso [ution=(X5 om~ 1 



I 




-20000 -15000 -10000 -5000 0 5000 tOOOO 15000 20000 
Distance [mm] 

[i8] 



c 




Wavenumber fern -1 ! 



